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Abstract (Basic) : US 20010019782 Al 

NOVELTY - A light-emitting material comprises an orthometalated 
iridium complex compound or its tautomer. 

DETAILED DESCRIPTION - A light-emitting material comprises an 
orthometalated iridium complex compound having a partial structure of 
formulas (I) to (X), (XXI), and (XXII), or its tautomer. 
(CO)Ir (V); 
<NC)Ir (VI); 
ql, q2=0-4; 

Zll, Z12, Z21, Z22=nonmetallic atom group forming 5-6 membered ring 
with a carbon and/or nitrogen; 
Lnl=divalent group; 
Yl, Y2=N or C; 

bl, b2=single or double bond; 

X201, X202, X203, X204=N or C-R to form a N-containing heteroaryl 
6-membered ring with -C-N- ; 

Z201, Z301, Z401=atomic group which forms an aryl or heteroaryl 
ring; 

Zl=atomic group which forms a heteroaryl ring; 
R=H. 

The sum of ql and q2 is at leastl,- and X201, X202, X203, and/or- 
X204 is a nitrogen. 

INDEPENDENT CLAIMS - are also included for: 

(A) a compound of formulas (XXIII) or (XXIV); and 

(B) an organic light-emitting device comprising compound layers 
containing the light-emitting layer formed interposed between a pair of 
electrodes . 

R13, R14, R15=H; 

ml=0-4; 

m2=0-6; 

Z2=atomic group which forms aryl or heteroaryl ring; 

Z3=atomic group which forms a nitrogen-containing heteroaryl ring; 

nl=l-3. 

USE - The material is used for forming a light-emitting device 
which is useful in display device, display, backlight, 

electrophotography, illuminating light source, recording light source, 
exposure light source, reading light source, sign, or advertising 
display and interior. It is also useful for medical use or as 
fluorescent brightening agent, photographic material, 



ultraviolet-absorbing material, laser dye, color filter dye, or color 
conversion filter. 

ADVANTAGE - The material is capable of converting electric energy 
to light, and produces light-emitting device having good light-emitting 
properties . 

pp; 37 DwgNo 0/0 ' 
Technology Focus: 

TECHNOLOGY FOCUS - IMAGING AND COMMUNICATION. - Preferred Material: 
The light-emitting material is formed by a coating process. The device 
has an external quantum efficiency of at least 5%, and lambdamax of 
light emitting of at least 590 nm. 

ORGANIC CHEMISTRY - Preferred Component: The quinoline derivative 
ligand is formed by at least 4 rings. 
Title Terms: LIGHT; EMIT; MATERIAL; FORMING; LIGHT; EMIT; DEVICE; USEFUL; 
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Chemical Fragment Codes (M3) : 

*01* A677 A910 F012 F013 F019 F211 F431 Ml M116 M280 M320 M411 M510 M522 
M530 M540 M781 M904 M905 Q344 Q454 RA56XU-K RA56XU-U 

*02* A677 A910 D021 E160 M280 M320 M411 M511 M520 M530 M540 M781 M904 
M905 Q344 Q454 RA56XV-K RA56XV-U 03524 

*03* A677 A910 D012 D621 G011 G100 Ml M113 M280 M320 M411 M511 M520 M531 
M540 M781 M904 M905 Q344 Q454 RA56XW-K RA56XW-U 03524 

*04* A677 A910 F012 F013 F014 F015 F016 F431 G011 G014 G015 G017 G018 

G100 Ml M113 M280 M320 M411 M510 M521 M531 M540 M781 M904 M905 Q344 
Q454 0047-21301-K 0047-21301-U 03524 

*05* A677 A910 F010 F012 F013 F014 F015 F016 F020 F431 F530 F541 F551 
F580 F590 G001 G002 G011 G012 G013 G020 G021 G022 G029 G040 G100 
G221 Ml M113 M115 M116 M280 M320 M411 M510 M521 M522 M530 M531 M540 
M781 M904 M905 Q344 Q454 0047-21302-K 0047-21302-U 03524 00160 00177 
00178 00210 00211 00212 41247 

*06* A677 A910 D010 D020 D040 F010 F020 G001 G002 G011 G012 G013 G020 

G021 G022 G029 G040 G100 G221 Ml M113 M115 M116 M280 M320 M411 M511 
M520 M521 M530 M531 M540 M781 M904 M905 Q344 Q454 0047-21303-K 
0047-21303-U 03524 00160 00177 00178 00210 00211 00212 41247 

*07* A677 A910 D012 D621 F010 F020 G001 G002 G011 G012 G013 G020 G021 

G022 G029 G040 G100 G221 Ml M113 M115 M116 M280 M320 M411 M511 M520 
M521 M530 M531 M540 M781 M904 M905 Q344 Q454 0047-21304-K 
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M904 M905 Q344 Q454 0047-21305-K 0047-21305-U 03524 00160 00177 
00178 00210 00211 00212 41247 

*09* A677 A923 A960 D012 D013 D014 D019 D021 D022 D023 D024 D025 D029 
D621 D699 G011 G014 G015 G017 G018 G019 G100 M113 M119 M121 M144 
M280 M320 M411 M510 M512 M520 M530 M532 M540 M620 M630 M650 M781 
M904 M905 Q344 Q454 0047-21306-K 0047-21306-U 03524 00160 00177 
00178 00210 00211 00212 41247 

*10* A677 A923 D012 D013 D014 D019 D021 D022 D023 D024 D025 D029 D621 

D699 F010 F019 F020 F029 G011 G014 G015 G017 G018 G019 G100 Ml M113 
M116 M119 M121 M123 M126 M129 M144 M280 M320 M411 M511 M512 M513 
M520 M522 M523 M531 M532 M533 M540 M781 M904 M905 Q344 Q454 
0047-21307-K 0047-21307-U 03524 00160 00177 00178 00210 00211 00212 
41247 

Ring Index Numbers: ; 03524; 00160; 00177; 00178; 00210; 00211; 00212; 
41247 

Specific Compound Numbers: RA56XU-K; RA56XU-U; RA56XV-K; RA56XV-U; RA56XW-K 



; RA56XW-U 

Generic Compound Numbers: 0047-21301-K; 0047-21301-U; 0047-21302-K; 

0047-21302-U; 0047-21303-K; 0047-21303-U; 0047-21304-K; 0047-21304-U; - 
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#4L<ttft»2--2 0, #fc#aL<iiiWjR2-- 

fj/yy, ^yy. -fy*yy>\ 

*-;*yy>. t7f'ji/>, yyyyy. 
^ysvv, 7zt>ba , iy, trn-/K 4 s*v- 

yrv-*, f-ry-*', *7v7y-/k 
*. z**q»iart*ft»47y-;m*«ff4Lv\ 

[004 3] Z3|4-C«N-fcfctfc:*«A,Tro|!l 

ft**?. Mw^jr^vory-/p 

4L<*i«3Rft2-3 0. J:9tf*L<ttjtiRHk2~-2 

o , -«f<c»i c < tt#w»2— 1 ot*o. Wiifey 

eys>?>\ tr^i/>\ ey^>. *yy>\ 40 
4v*yy>\ *y*u-yy, yf^jy^ ^r-J-yy 
>\ i-yhV : J>\ i/y/v>. ^ysyy, 7itv 
hoy>, eo-/k 'U/y-zk t^y-zk 
-tf-y-zk ^fyTZ-A', byry-H % f-ry- 

/k ^r^ry-zk ^yXY s^/~;k <vX:t* 
[00443 HteUl.) . (2) , (3) £tM 



1tB32 0 0l-34 5l83 
1 2 

( 4 ) 3e»tfMfc^Hwcfi(t4^y y yim&mtm. 

[0045] aWttBcOft^BWiHR* ( 1 ) 4fc«HR 
^<2)^»9&UPLffi£lAfcoW&. i 

yrfv-Hk^-sKy^Hk^ni 

tufky$g) tiff4L«±i 000-500000 

0. J:9#4L<te20 0 0-l 0 0 0000, ££>C 
&4l<te3000-100000T'£>£. ) TfcoT 

[0047] 
[ftl2 3 




CflSl 33 



(9) #^2001-345183 

15 



(19) 



(MO) 



0-11) 



(1H2) 




[0050] 
Hfcl 5 3 




C005 13 



(10) , #81200 1 -345183 



1 8 



' 10 





30 h&vsh. mm. n«mfi&, twtwmm 

T>l<a-/v%®m. x-^;M^#L *%¥tfmft>tl 

40 ?4 K ( I I I ) , NyXT-fc^r-fch^M U>*> 
A ( I I I ) , ^y^iA^^DO^'Jf-h ( I 
H), ^^y^A^t^nn-f Vr-h ( I V) & 

[00533 ^m\it^<^WLm^ -^^XT^9f< 

( i - 1 > n&f& 

[0054] 
UU7 3 



19 

(M)0M 



(ID 



#^200 1- 
20 



345183 




lrCI 3 



CH 3 



O O 

AA 



MbO water 
12CTC 



CH 3 



CHCI3 
MeONa, MeOH 
reflux . 



(1-1) 



C0055) 2-7x-/Mf /'Jy Ig^'J^A * D^A3 0m 1 £fi£U 3B*| 
(III) 0. 71g, 2-^h^x* 

mi. mmmntz. ®t>tit:m&mo. i 
g. t*+)VT*y>o. os g> tb'j^^t 



fcfc#Lfcf|, Kft^*^ ^aV)^ 
77^- (?nn*;W>) THIIU ^feSl^ (1- 
1 ) 0. 08s*ftfc. 

mfc^rfy (1-12) crfefc 
[0056] 




CH 3 



rv 



CH 3 



reflux 



SM-28 

reflux 



[0057) KalrCUO. 65g£*12mHC 
J»LfcfcfOfc2- <2— f7*/l0 #y»J>0. 6 8g 
fc^U-feUySOmlflStoL. 180^CT6ffmM 

mi*, wmitk. m$i. mi* 
%mmrBs muz. &mifximm?tt 

2. 5g£28%^HJ^A^h*^K^/-;U$& 
4. 8g»t, MT, 83HIK15U:. RIB" 
ftTtt* *300m l£&0\ ^Da*;UA*CttffiL 

mt£ (;ni»A-.^y-;N20 : 1 ) • 
-/WCTWtSfi. BW»«wfl:6*l--l 2£& 



. * 3 3 0 m g flat. J^MMtiMftftftX'*? h 
L^d^. f^Amax=658nm (CHC 
1 3) -C&ofc. 

40 B^fc^fe (1-4) cry^ 

£2- ( 1 -*7*/V) ^/yyfcfCi. 

*ffc^ftl^«l«»3f£X^^ ^MGfeLfc* c: -5. , 
^)Amax = 644 nm(CHCh) "Cfor>tc. 

mfc&m (i-i5) no?®. 

[0058] 
t ft 1 9 3 



(12) 




001-345183 



[oos9)mmi7yimit^mn--i2) 30mg 

i:2-7x~;H^U> ? >6 0mg$:^ r »J-b»;>2m 1^ 

1 - 1 5 & 1 0 in g»fc . #tt#&tf>& 
646nm(CHC)3)t^')^ 

[ o o 6 o j <wcu '«*oft^«i«r*irf * was^ 

C 0 0 6 1 3 **«^^S:imimiW)«« 

y^mmtiw 

i 0 0 6 2 ] * JCT«0»M5IHH4»tt. 

ajnisbji. amur trow. 

1 0 0 6 3 3 RffitiiETiaXJS. jHLfifc£g, 

z^fcummi^x-h*), grant 

Hiiim, ML<ttftWHW4eVJaJ:tf)« 
flrfc*. JMWflfcLTtiiWfcxX, Kft9i& Rffc-f 
^>'*7A, ®HM >*J*>J*XX ( I TO) 90H|«1£ft 



(1-15). 



#{c, ±*tt, ^mtt. awtt^ojis**^ i Tews 

Mftl 0nm-5^m<JDKffl^)t^Wit<, Jt 
0^t<ti50nm-lMmT*0. SfctfiLOi 
10 0nm-500nmtM, 

ti. xr9^fe^»m^*y^>«r<t-*fc*>, *7/v 
20 ^'M7X»^I U\ 7-^4 

7^fcffll»>4«^(Cli. flftO. 2mmi^JLh. ft&K 

(00653 ®m\m?mM. z4mm. mm* 

(WitfMg, Cal) 0^7^ A, ft. 
50 «M*fclith&^MM'C&*. I^fliti. 



( 

■ 23 

£)*><W*?£L<. £9#*L<Ji50nm-ljiimT* 

u^^mm^xtx^ mmmtmnis-m 

CO0663 JlXl^lfltt, «ff %&DPHilM^n:tt 

9fc *J? x -)V? 9 >mft. T h 7 7 x -}V7' 

^j^xj&sft. ^uyvsw*. ***5>ry- 
o^y?^xy|i#fc. M^iJ^r^b^-evfiW 

x+y,ir$ymm, %mvx*VT< 

©life, LBifefrWJStfWJfl^Wu ft£l<tt&t>iflD 

mm. -i-T-iyy&xkh. 
WK$iit&?*to&?mnco^i'hfrfiix^z>i> 



3) ^12001-345183 
24 

iVTtvtywm. *7Y*)ymm&. ^Ynym, 

to. T$7WmtV3ym&. A+»A>T>h5t> 

mto. 7)v*\sjymm, ^v^/ymmto. *+ 
jvKymw. is7?ym&. mmm^Mr^yit 

x» (N-h'iWAy^)ii^ r~';y^ 

10 M&ft. f-*7xy*Urf*?-. .-K'JWx>^)i 

i»isya^fflU5i*Nffc:is«$n* t «i ^\ i 

5nm-l//m^l g£#£L<tel Onm-50 

mmtmzmmttiizftwcT&ztwx' 

;KU7x~P'y^xb\ ;K';y^yx>\ ^ 
»J (N-t^;^;WNV-/P) . ^ff^ffiflg. *hy 

ss?b'x/K ABsm. m*7^*y. *?$y 

7)\s*\sjyfflfflb. ryhy^/itxfyimtiis r 
40 yhvymifc. i J7z~jv*/yimte. ttvjy 

VT>x?>mft % isx+vji^is'ymmto. 
*vy^)\sym<nmmr\*ji!i}vxyn&jm. 7 

y> 7y-;P S: Effi7 « A««*fc:f» $ tit frft 
50 *F4L<. «tOifAL<«i5nin-.l^mr*0> »w 



25 

L < 1 0 n ra- 5 0 0 n mX'bZ . &&&& . 

,[oo69] mmmmt ix^^^smmm^ 
£%ix\^i><oThiitf£\K tmmtixtt. 

In, Sn, Pb„ Au. Cu s Ag, At s Ti, N 
il^&H, MgO, SiO. Si0 2 . AI2O3. G 
eO, NiO, CaO, BaO, FezOs. Y2O3. T 
i Ot&ft&JtttftfeL MgFa. Li F, AIF3/C 

>\ #y**jM*?yi/-K.sifiM$K, *ry>i/ 

^•oxfpy, sKys^onS/7;ktDX*u>\ 7a 
nh'J P y t nn^7^aif ^ > 



(14) ^2001-345183 

26 

xn«,5\)yy^ BJ&BEA'<v mbe 

-cvds, &cvd&. #xv-xcvd^ n-f- 
4vm. mmzmx'Zz. 

10070] 
COO71]ifc#0|l 

mtti 1 Tomzzmmmtxti. «-npd 

(N, N' ~y7x-^-N, N' -j; (a 
;U) -<y>^y) *40nml»U dO±tC^^ft 
A. ft#H$B £ (10:1) CD&mX* 24 nm 
*U £<0J:£. d^C*2 4nmii*U!. 
&±fcA*?-~y^t.£V.X;? (Mffif^4mmx5 

A:«=10: l£2 5 0nm&3fcgU:&. H2 5 0 

h24b0fi*ffl*vc. «aB^*EL#?fcffifcll, 

3fc«JS*fc8t7* h-?X*l:&X^ hfrmj*- 
PMA-1 l£ffilvC$tf£L£. ?|«>Am 
ax = 5 16nm, CIEfe®i(x, y) = (0. 2 
9, 0. 6 2) «0»ft!Bfo&«!&**U JMMtfSWi 1 
3. 6%(478cd/m2^)t*o^ 
C0072] 
Cft20] 







CH3 



too 7 3] imm2 x (Mix^yy^hr/t-s-^iO , dcm (4 - (d 

T0£$£,^f^g(CA/U a-NPD i cyanomethyl ene) -2-methy 1 

( N , N ' N , N ' -5/ (a~t7f -6- (4-d i me thy 1 am i nos ty ry 

- £40nm3SS£U ^«3!>±CA 1 q£5Q 1 ) -4H-pyran) £ ( 1 0 0 : 1 ) c7)Jt#T' 



27 

60nm pgmv. ttmitmmzmmmim? 

tmitl. *0>&^ SBfrDAmax=597Tim. O 

i &&mm(x, y) - (o. 54, o. 44) <m 
m&B&Mhh* nm*m o. 89% (24 8 

[0074] mmi 

mitmmzm^imbt:. iBi^Am ax- 59.90 

m CIEMi(x, y) = (0. 60. 0. 39) 

m&am&nhii. m&. : mm is. 4% (2 

Ji6 9nmT£>o£. 
[OO75JID&0I2 

msii^it-mBmrntzii-ii) m\>\ it 

^ 1 ^tl^tft, «c7) A max-6 23 
nm CIEMKx, y) - (0. 6 5, 0. 3 
4 ) 0*&)*Bi^6Ju H40rFm 10.9% 
(37 9cd/m^) t?)'it'tt^n/^ 

mm 

XV <N~t-/^/W^/-/H 40mg > PBD (2 
-(4-t'7x-^)-5-(4-H-7*^/U7x-/W- 
1,3,4 -:***5*7yWM 1 2mg, *wHfc£ 
III (1-1) lmg$:^Dax;y2. 5mU:i 
ML. mit:mU:AzxV>a-hlt: (1 500r 
pm, 20sec) . Wllfc^J&^ttl 2 0nmTfc-^ 

vny^Ai^lO : U2 5 0nmMfU 
flL &2 5 Onn^IfUc. ttf^E^E L*Pfc' 

^fe^ ( x. y ) = ( o„. 6i. o . 38) (nm&mt 

[0076]&i6ffil4 

mms^t^m ( i - 1 ) <3#;M£ ( i - 4 ) m 
*\ mmskmmzmftMLtt. wt<n 

Amax = 64 1nm^0M<x, y) — (0. 68, 

0. 30) m&mtfftbtltz* 50o d/m*ttSS 

mm 5 

XV (N-t^/MM^VwU) 4 0mg. PBD (2 
- ( 4 - t'7 x -^) - 5 - ( 4 - t - 7>;U 7 x -;!✓) ~ 

1, 3, 4-^-txTV-^) 12mg,*»»^ 
ffc(l-12) lmg^y';DDi^y2. 5 m IK 

»»u afar* L fcaettLLfc* e y n - h ufc ( i 5 o o 

r ptn, 20 s « c ) . #&/g<7)J&^ti 1 1 0 nmT£> 



(15) #182001-345183 

28 

4 0nm35^U:. W^RtKA^-y^U:^* 

««!8ttnLfft3t$^ttll. %3foDAmax~633 
nmC9#fef£3&&*&4>*u ^MH^ 6. 2% ( 100 
Ocd/m**) 
[0077]£Mffl6 

(N-t'^/l^AyWl^) 4 0mg v tt#&D£* 
10 12mg, *ffiffl&to ( 1-1 2) lmg^o 

^hU:(3000rpm, 20sec).fMl 

£Jta&$as ( l oox:. lBftgj) u *<abfcfc£toc 
£n-r?/-/i^2. ,5mMc^t7.eya~Kt 
. tz. WIMaRSttl 30nmt*<\ &Ux£W« 
fIPJ:KA^--y^U:vx? (SBMfc#4mmx 

f-*>A£5nm^*U:&. T;^^^5 00nm 

20 ^1, IBtOA m a x = 6 3 5 n m^^^f, 
*U ft&S^fS 6. 8% (20 00 c d/'m 2 B$) *C 

[0078J 
Hfc2 1 ] 

-{■CH-C^fr 

20,000 

30 



1 0 0 7 9 ] m£. E 
40 [00803 

50 5fe«6»!l. UV«OTL U-if-feS. 



(16) ^32001-345183 
29 30 



(51)lnt.CL? 
C07D 409/04 
C07F 15/00 
C 0 9 K 11/06 



660 



F?-A(#3-) 3K007 AB03 CAOl CB01 DA02 DB03 
KA01 

4C056 AA01 AB01 AC02 AD03 AE03 
CA03 CCOl CD01 

4C063 AA01 BB01 CC14 CC92 DD12 
0014 KE10 

4HO?50 AA01 AB92 WB11 WB13 WB14 
WB21 



C07D 409/04 
C07F 15/00 
C09K U/06 



660 



